Background: The hazard of children with Attention Deficit Hyperactivity Disorder (ADHD) occurring Oppositional Defiant Disorder (ODD) (shorten as ADHD's ODD) and aggression is not well understood. This study employs structural equation modeling (SEM) to operationalize aggression as joined symptoms on children with ADHD's ODD by analyzing how aggression symptom transact the symptom severity of ADHD's ODD.
INTRODUCTION
Children with Attention Deficit Hyperactivity Disorder (ADHD) are commonly seen and their problematic behavior is usually not a short-period problem but rather staying in a chronic situation when they also coexist with Oppositional Defiant Disorder (ODD) symptom. Childhood Aggression (AGG) is also a commonly seen even as a normal behavior on developmental process because sometimes kid needs to get attention by AGG (Bowie, 2007) . But abnormal Childhood Aggression (AGG) after the child's age of 6 years is disruptive behavior [1] . Such abnormal aggression among child and adolescent is associated to anger/negative emotionality, ADHD [2] or ODD [3] .
The association regarding AGG and children with ADHD is simultaneous occurrence of deficient emotional self-regulation (DESR) on ADHD children self as prior research found [4] . DESR seen in children with ADHD is characterized with low frustration tolerance, impatience, quickness to anger, and being easily excited to emotional reactions [5] . DESR from literature is a diagnosis of ODD clinically. Longitudinal follow up research found ODD diagnosis play a role to amplify aggression symptom on children with ADHD [6] . Reversely, criminal aggression in later can be predicted by hurtful symptom among children with ODD in their earlier life [7] while symptoms of ODD divided into 3 dimensions: irritable mood, strong head, and hurtful dimension [8] . In summary, aggression is transacting with ODD need a considered cross sectional latent relationship analysis to explore their complexity of transactions.
Accordingly, recent study concerns underlying factors for pathologic developmental converges on children with ADHD and ODD (shortened as ADHD's ODD) by longitudinal follow up study [9] . Because children with both diagnosis of ADHD and ODD had considerable impact on their severe symptom even can be considered as a distinct heterogeneous group [10] requiring specific prognostic and treatment implications [11] . Clinically, ODD is really the most regularly seen; high prevalence ranged from 3.87% [12] to 10% [13] and difficult disruptive behavior disorders among general pediatric practice [14] . Moreover, the substantial impact of ODD on ADHD is ODD increase the symptom severity of children with ADHD [15] when ODD is co-occurring with ADHD ranged from 40.6 % to 60 % [16, 17] . Prior developmental trend study found ODD is key pathologic risk for children to develop as depression or conduct disorder because ODD had strong emotional dimensional symptom [18] and Stop Now And Plan (SNAP) Program is devised for boys at risk for violence and delinquency [19] .
If we take aggression as an external expression of inappropriate parenting discipline [3] and take child with both ADHD and ODD as biologic risk factors, call for a better understanding of its environmental parenting and biologic association is essentially needed. It is lack of study to explore the latent ongoing processes underlying how external aggression behavior among school aged child and adolescent can influence the symptom severity of ADHD's ODD.
Traditional regression or correlation modeling already link AGG to ODD but may not be very satisfying in exploring how Aggression in CBCL associated with ADHD and ODD in SNAP. Structural equation modeling (SEM) is one of the most appropriate statistical methods to analyze a set of interactive factors simultaneously [20] . Therefore, we build SEM model in which symptoms measured by SNAP are predictor of all the symptoms measured by CBCL and especially to Aggression. Also we can measure the latent association between ADHD, ODD measure in SNAP and Aggression measure in CBCL by analysis by SEM under the hypothesis children with AGG symptom is associated with symptom of ADHD's ODD. Such study might help clinician to recognize an interactive pathway among AGG and ADHD's ODD earlier instead of waiting for result of CBCL-DESR. Such revealing the latent association between AGG and ADHD' ODD study might remind clinician keep high alert on their symptom severity quickly and to device more parental program and more effective parenting program toward children with ADHD's ODD.
METHODS

Participants and Data Collection
Patients were recruited from the Outpatient Units of Mackay memorial hospital which is a major medical center in Taiwan. The research protocol was approved by the Institutional Review Boards (IRB) of the institute. After complete description of the study to the subjects, written informed consent was obtained in line with the IRB ' s guidelines. 231children were enrolled into this study if they had clinical diagnoses of a Diagnostic and Statistical Manual of Mental Health Disorders, Fourth Edition (DSM-IV) of ADHD. The clinical diagnosis of ADHD was confirmed by experienced child and adolescent psychiatrist by DSM-IV criteria.
Measurements
Symptoms of ADHD and ODD
The primary outcome measures were inattention subscale (ADHD-In), hyperactivity/impulsivity subscale (ADHD-H/I), and oppositional defiant disorder (ODD) subscale of Swanson, Nolan, and Pelham, version IV scale (SNAP-IV-C) [21] . These items reflect the core symptoms of ADHD (18 items) and ODD (8 items) as defined in DSM-IV. Each item is scored for severity on a 4-point scale (0-3, where 0=not at all; 1 = just a little; 2 = quite a bit; 3=very much). The intraclass correlation coefficients for the three subscales of the Chinese SNAP-IV range from 0.59 to 0.72 for the parent form and from 0.60 to 0.84 for the teacher form. All subscales of both the parent and teacher forms show excellent internal consistency with Cronbach's greater than 0.88 [22] .
Aggressive Behaviour
The child behaviour check list (CBCL) is designed to obtain competencies and behaviour problems of children aged 4-18 years. The questionnaires, completed by the parents, contain 118 items to assess specific behavioural and emotional problems. The CBCL was translated into Chinese via a two-stage translation [23] . The internal consistency and 1-month test-retest reliability (all values and reliabilities > 0.6, except for thought problems) of this Chinese version is satisfactory for Taiwanese patients [24] . In the interest of parsimony, the present study only analysed the following 8 scales: Aggressive Behaviours, Attention Problems, Anxiety/Depression, Social Problems, Delinquent Behaviours, Somatic Complaints, Other problem, and Withdrawal.
Statistical Analyses
Because this study aims to find how inattentive and hyperactivity/impulsivity symptom of ADHD and ODD interact with Aggression. The SEM method [25] was used to explore the potential direct effect of ADHD (Inattention and Hyperactivity), ADHD and ODD interact with Aggression. Factor loadings were used to specify the association between an unobservable construct (latent variable) and its theoretically related measures (indicator variables). Multiple linear regression methods were used to determine the relationships among the aforementioned latent variables and were indexed by standardized path coefficients.
To demonstrate how a proposed SEM fits the sample data, we used the following six indices simultaneously: (1) the chi-square test, 2 ; (2) the comparative fit index, CFI; (3) the Bentler-Bonett [26] normed fit index, NFI; (4) the goodness of fit index, GFI; (5) the Tucker-Lewis index, TLI, which is also known as the Bentler-Bonett non-normed fit index (NNFI); (6) the root mean square error of approximation, RMSEA [27] . A non-significant 2 (p > 0.05), GFI and CFI greater than 0.95, TLI greater than 0.96, and RMSEA less than 0.06 each indicates a good fitted model between the data and the hypothesized model [28] .
RESULTS
The demographic characteristics of the collected 231 ADHD subjects were shown in Table 1 . The average age was 10.17 ± 2.59. There were 158 ADHD patients with a combined subtype (68.7%). The comorbidity rate was 73.0%.
To explore how inattentive and hyperactivity/ impulsivity symptom of ADHD and ODD interact with Aggression, the SEM method was used. Due to the requirement of non-missing data in SEM, we excluded 48 subjects with incomplete data in CBCL measurements. The zero-order correlations of the indicator variables are displayed in Table 2 .
The one-factor confirmatory factor analysis (CFA) of SNAP and CBCL were shown in Figure 1a and b, respectively. In Figure 1a , the standardized direct effect of SNAP on inattention (ADHD-In), hyperactivity (ADHD-H/I), and ODD were 0.60, 0.84, and 0.69, respectively. More specifically, for example, inattention goes up by 0.60 standard deviations (SD) for each 1 SD goes up in SNAP. This model provided a good fit for the data, as suggested by the non-significant chisquare and good indices of fit ( 2 (1) Table 3 . Especially, the standardized total (direct and indirect) effect of SNAP on Aggression is 0.39. That is, due to both direct (unmediated) and indirect (mediated) effects of SNAP on Aggression, when SNAP goes up by 1 SD, Aggression goes up by 0.39 SD. CFI=0.993, NFI = 0.968, GFI=0.967, TLI=0.986, RMSEA = 0.038). The corresponding standardized total, direct, and indirect effects of ODD and CBCL were shown in Table 4 .
DISCUSSION
This study aims to find the latent relationship between AGG in CBCL and ADHD and ODD symptom measure by SNAP and, also to explore whether Aggression in CBCL correlated with ODD in SNAP by SEM analysis. This study indicates it is good to fit on basic factor analysis between ADHD and ODD symptom measured by SNAP to various behavior symptom measured by CBCL. There is significant interactive association between symptom of ADHD, ODD by SNAP and behavior symptom by CBCL; The ADHD and ODD by SNAP accounted for 55% of the variance in the behavior symptom in the CBCL and the ODD accounted for 33% of the variance behavior symptom in the CBCL.
This pathway analysis result indicates following 2 kind of complexity of transactions: 1, for AGG to ODD pathway: AGG is more highly correlated with ODD (0.607) than other destructive behaviour (0.411). 2, for AGG to ADHD pathway: Aggression in child is joined to ADHD symptom more in hyperactivity/impulsivity (ADHD-HI) symptom than ADHD-I subtype symptom by zero-order correlations. In summary, the presence of AGG on children implies the association with symptom severity of ADHD-I, ADHD-H/I, and ODD symptom. As expected, the clinical predictor of symptom severity of ADHD's ODD is a child also noticed to have aggressive behavior. This finding is reassuring the complexity of transactions between external vulnerable aggression and biologic risks of ADHD's ODD. Thus, following recent researcher suggesting children psychiatrist should save more limited power to children with visible symptom or biologic marker [29] , we can regard ADHD's ODD plus aggressive symptom as having heavy genetic loading or aggression as visible marker to increase early awareness of the symptom severity of ADHD's ODD. If we follow the previous research from Pittsburg University demonstrating a child with ADHD + ODD + Conduct Disorder(CD) + Callous-Unemotional Traits is risky development on forming a psychosocial maladjustment disorder or disruptive behavior disorder [30] , it might be too late to earlier recognize or treat the risk youth during clinical practice. If we imply such cross sectional pathway result recognizing aggression behavior among children with ADHD's ODD as early warning sign, more youth delinquency can be prevented earlier.
From present zero-order correlations result, we found ODD symptom from SNAP scale is severe enough to correlate significantly with 7 including internalizing and externalizing symptom of CBCL, e.g., aggressive
Behaviours, Attention Problems, Anxiety/Depression, Social Problems, Delinquent Behaviours, Other problem, and Withdrawal except Somatic Complaints although Biederman et al. indicating deficient emotional self-regulation (DESR) among ADHD is significant associated with 3 behavior symptom of CBCL including aggressive, anxiety/depression, and inattentive symptom [4] . This result implies that children with ADHD's ODD symptom clinically shares similar interactive pathway which was expressed by emotional characteristic symptom as symptom of ADHD children with DESR.
Carlson et al. hypothesize ODD and depression share similar pathologic developmental pathway [31] [32] [33] . This study result is in line with theirs also suggests ODD symptom by SNAP is closely correlated to symptom of Aggression, anxiety/depression agree measured by CBCL. Therefore we agree that the children with irritable ODD symptom would grow up as a depressive adult [34] also agree ODD is key pathologic risk for children to develop conduct disorder [18] .
Worthy to mention is this study result also found the pathway that a child with ODD was noticed to develop an aggressive behavior is through indirect effect shown in Table 3 . Our finding is in line with our hypothesis taking aggression on child as expression of inconsistent parenting and prior research indicating that most of the aggravating effects of ODD were from external adverse or dysfunctional family environment [35] . If children with both ADHD and ODD cannot be cared well, fearful potential risk of ADHD like criminal behavior [36] and possible precursor of bipolar disorder [37] might be noticed as they grow up. Therefore, the adequate treatment for those children with ADHD's ODD must be emphasized with more combination therapy including psycho-pharmacotherapy and parenting program to enhance the treatment effectiveness.
This study has the following limitations. First, the present study is limited by its cross-sectional and SEM design, which may not necessarily represent the longitudinal relationships among ADHD, ODD, Aggression. Also the fact that most of the scale is provided by a main caregiver, mainly mothers and teachers may lead to a sampling bias. Despite these limitations, this study with a sample of 231 from within the same ethnic group, clearly demonstrates an interactive relationship between ADHD, ODD, and Aggression.
CONCLUSION
This study use SEM to analyze the latent relationship among ADHD, ODD, Aggression. We suggest child psychiatrist regard combination of ADHD + ODD + Aggression as early marker of emotional dysregulation for children with ADHD because ODD plays aggravating role on ADHD's hyperactivity/impulsivity symptom and ODD and share a pathway of developing depression and Aggression. Aggression seen in child is joined warning sign for children with ADHD's ODD. In summary, we can regard ADHD's ODD plus aggressive symptom as having heavy genetic loading and or predictor of disruptive behavior disorder.
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